CHAPTER X,
APPLICATION OF THERMODYNAMICS TO RADIATION.
103. Black body radiations. The principle of degradation of energy is essentially based on our knowledge of phenomena associated with matter. The motions of the celestial bodies, and the propagation of light waves which reach the Earth from distant stars afford evidence that in the ether no such degradation of energy takes place, or, if degradation exist, it is immeasurably smaller than what occurs in the phenomena of material bodies.
While radiation may follow a body in a particular direction, the radiation emitted by a body is equally distributed in all directions. It follows that when the ether is traversed by radiation which is unequally distributed as regards direction no state of heat equilibrium can exist between the ether and a material body, and the notion of temperature at a point which is the same in all directions becomes inapplicable to the ether. Even if the heat absorbed and emitted by a body are equal in amount, they are different in direction, so that this condition, so far from representing an equilibrium state, corresponds to a steady irreversible transformation.
For heat equilibrium to exist between a body and the ether it is necessary that the radiation should be equally distributed in all directions, and that the intensity of the total radiation falling on the body should be equal to that of the radiation emitted by the body. If we imagine a body of uniform temperature containing a cavity unoccupied by matter this state of equilibrium will soon be attained and the intensity of the radiation inside the cavity will be the intensity of radiation of a "black body" of equal temperature. In this way a black body is capable of experimental realisation, and its radiation has been studied by Lummer, Wien, Pringsheim and others.
In man}7" of the previous discussions it has been tacitly assumed that when heat passes from a hot to a cold body the transfer takes place instantaneously, and this is virtually equivalent to assuming that the heat capacity of the ether may be neglected. There is no a priori reason for asserting that heat could not be made to pass upwards.
